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(57) [^m 

a&oT. yo— 9 0 0 h^tifcm&S^^'^'^ 

fesc^xAs 0 o±©¥«*(c«8iiHiK8 1 ommmj-^y 

K8 1 nc«bTiltt(cSM-rs7'n-:f2 0 0 
<D-:fa—y2 0 0 &3tl^-r-5S}t#:3 0 0 t^^'btj.^zf 

a-zf^L-y Moot, -/u-yz 0 ot^mm-^n^ 
h 1 0 oAmom-f^n^m^5 0 0 t^m^x^^^, 

::/D-y2 0 0li. 37>i?'X5^>^fc«U--'^A:5'>i^ 
Oroil>3^j:< i:t)5feSSSB2 1 1 t^JB^-^tyDL CM2 0 





( 2 ) 



ifc^feiffiSetC^JgS-g-tlDLC (Diamond Like Carbon) 
0. OOlMme^iO. 5 Mm£ATibfcCt«r!t#g![i: 

-r?.n*a i teiEOT'a-^. 

[»*«3 3 miBDLCIKf©ftftlS^JSO-&*fitt. 
l«fi?6£A±5 0Sa5SetTtb/£:C:<i:i£1#tai:-rSfli 10 

1 2 IB^a^yo-:/. 
[»*«4] BiilE^JBti, ^>if7.7->. 't^Jzry' 
>, ffi, :ry^r;k n/ljPh. i/nA. n'yV^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] c:ne®mffi/t-y Kics^ttifnsrT'p-:/ 

[0 0 0 4] *^*^.S7'D-y*^^^^-g-tf7';i'Sr:r:7A 

^a-syn-:?^^. i^fiiascDv'C^AAi^tS^^'f X^nfc 
-^ij U "5AA^e)7S:«.yD— :5'>yX'f 50 



r:i^T5CT. ( 
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—'OL.^y^T.T'-y'T^'^. ^^ytf7.=ryn.i tfei* 

[0 0 0 5] 

-y©itgtt. 0. 15~0. 2 5mim?*5*^ ifiS 
die. 0 4~0. 0 TmnKDT'P— :/**B*$nTV» 

So 

[0 0 0 6] C<0J;'pfcaBti7'O— :/l?3b-5t. ^'^U 
U'>A^/l7-:^':7Affi5S'&^1?tt, tft3S;'375<^S-rSfc 

[0 0 0 7] cntc^fLT, ^y^T.T-ym.ti'^fs-^-:^ 

P— ES**0. 04~0. 07mm<i:ti5 

p-:/(D»MSB*^«®/'^-y Hic^&fcbTA^^JEtcyp- 

& 7 5 j[imjSO;tS t. :/n— :/(DSffl!S8*«mffi/'«y Ft: 

iax.-5JE:'3tLT5~l 5 gSr$6«-r-5^1 tA^T^S. 

dofc*. :J'>'i''x5^>«*^e.?S:syp— :/-esn«. 
[0 0 0 8] bd^L^td^e.. ^yif7.'ryW)^'bts.^zf 

P-y©«^. *ri|s^eft:©^4KtLT7J^5:l';;AM*^ 

#«FLBii. Mc, i^yifT.T-ymiJ^'^^^zfu-zr 

p->':^7-FT'li. Xi^^y F©^ 
©T. ^3BFb&7;U5nC7AJi*^n{C<I/i. ^C*. 

i6] ^ © yp - y ^^^Bf -5 V (0 s«^3"f :/p - 

y;^;- F©i^-a-(i. :$'>^X7^>^*^e;^j:-5 7'P-:^* 

ffl tiT fcx 7 -5 ©T'f=t« L fc7 ;u 5 n AM 

7.y-ymt^^ts.^-:fu-zfi)mm.^Wii^:fu--:rij- f 

[0 0 0 9] j;-3T. ^ytfT.T-yn.-h^^ts.^rfu-y 

tc:{^« L fc T ;P 5 ::i ■^7 A B ©?aS±# J; S^ib-eSM 
*^f>!&5)yp-:/*Sifi#»i55::/p-:/:«j- Ftcfflt^fc 



1^ 



( 3 ) 



[0 0 10] «^w^!t#tt©jffl5e<i:cnic#3^'j-- 

[0 0 11] ^mm\i±m^miz&^x$m^tirzhco 
x\ i;^j-->ifii^mimmzhti.<x^mm^^'S:i& 

[0 0 12] 

tc, ^m^<Dm^mi\z^^^-/u—zr\-i, ^>i^xx> 

* « I' :^ A 3' > X 7=- > *^ fj: -5 P - *3 V i 

[0 0 1 31 *^?^®as*:s2 tc^-5yp-:/tt, fi^ 

0. 00lAtinJ!U±0. 5iim£kTii-t 

[0 0 14] *^?^cD«5lc:^3 ice^-Sy'p — f** 
:«1 Sfctt2l2«<^7'P— :/lC*5<'^T. MtHDLCM4' 

[0 0 15] *^?^<7?W*«4{C^?)yP-:/tt. 30 
3S1. 2SAc«3ta«©yP->'(::*5V^T. ttllB^S 

A. 7.x. TJ1/5:::'^7A, 5^^>, 

'pn.< ifc iaS<D7cS2:-&tJ<k-5tc-r^. 
[0 0 16] :^^^<r>iMiliT^^\z%z>:fu-^tt-Y 

tt, f»*3Si, 2, 3^fc«4cot,irn*wcsE«©:/p 

[0017] 40 

■:fu-z^^m^^rc:^^mo:>^m<Dmm\zm^-:fa—zfti 

— K^iai~B14^#Ba.bOOlKBJ-r-£). 01fi2^^sj 

MB&isi. m4\t:^mm<o^mo:>mm\z9^?>zfu—-:f^m 
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u~-:fti-V<r>m-^<Di/yy. (b) IA:7'p— 

[0 0 181 2[£f6?B<Dl^iS<o}gS8»c^S3^a-:/;t/- H 
1 Ott. iiitfP»iC©'b<o-c?fe^. :/D-:/;^-F i o 
7^D-/\*— 9 0 oc-b-y h^nfeiai^^f^i^-^s.^ 

'i7XA8 0 0 ±CO¥#{*:*«lHli^ 8 1 O .weS/ly H8 
l .ltC*fLTailC»M-r«.yP-y'2 0 0 Z.(D:f 
U~-Zf2 0 0*^l^-rS3£^^3 0 0 t*^?>?'j:S:7'P- 

ra-^yhioot. yp— :/2 0 o*<SM$n-5BB^ 
/'?^'->5 1 i*i}^fiK$nT*5D. yp— :/rL-->M 

0 0*««lO#t-J-?.nsS«5 0 0 t*fii;^Tt»-5. 

[0 0 191 :?'P— :/2oo«, j^tf^tc^r^^t^isu^ 
^(Dmm^2 5 osrwr^t'it)($ssii:f^S)S«7'P— 
y-e^s. ^KDT^'P— :^2 0 ott, i^>ifx^>^ti\-i 
u-r^h.^>i/7.7->f)^<?>ts.^-:fu—zf\zii^^x. 9cm 

m<r>^fA^2 1 0 (D'pti.< ii^9iMU2 1 1 (C^SSr-^ 
trDLCM2 0 B^T&^\^t:zZ.t.^i^WLt.-t^. 

[0 0 2 0] ^Cfc, ^JS$^tJDLCK2 0 5«, Zfu 
— r^2 0 0mffi©«SiTJ^BK*n2>OT?tt^C<. «3*© 
J;5IC7'P-yrL--:/ h l 0 0 «<^!i-C}^fig$nsfc 
^^ft:3 0 0©T(M*^^.S5ai-rsyp— :/2 0 0© 

Sfi4gi52 1 Q\zm.^mzm^^n^-:f3. ■^nw3o o 
cD±fij*>e.55m-r-5:7'p-r^2 o o©s«sfi9cDgi^g52 

9 0lCfc®i6Ti*<Jg^$n-l)PltEtt*ife«)o ^M^-^ 
tj'DLC)R2 0 yp — ^2 0 OCD^a^^^tCj^fig 

bTt)3£l^*^^CtiCD-e, SMge2 9 OfC**UTSJe>T» 

[0 0 2 1] Tjcfe. DLC (Diamond Like Carbon ) K 
««J;1«, ttH^AB^H^-f Ji^Pv'-^^di^ff 
UTV^S rh^'fJi^Pv'T.hj ii^s 7#m9^s»-^ 
h^'f JpPi?-SEA (aaffiAB*h7-f 5}?Pv— 

ft, CVD aii^sl«) i£^rj^fi£Ufc7K^S:^*-rs 

> • • g5gcD5*,(D'>;Jc< it. iaa©7t^*-t-# 
[0 0 2 2] 3t^#:3 0 0«. STsn-5:;''p-:/2 0 

0 <&^:Jfr-5 2 t!cCD5FfT;^c3£J#« 3 1 0 , 3 2 0t. (1 
03^^«3 1 0. 3 2 0 SrSSS 0 0«T®JJ^e.STS 
•ti--5STgl5*^ 3 3 0 i. Si^lS 3 1 0 WiBffliJTy P — 
^2 0 OS:H^-rSH5g«8t3 4 0i:<£*bTV^S. ^ 

□-7'2 0 ooj^a^2 5 oa, 2mriW■'ufs.^^mw.^ 

10. 3 2 orBlJCfiCgf •5J;'5fc;^fpTl^i^. 3t«f«3 



4 0-d:« 



( 4 ) 



[0 0 2 3] 3^}tffi3 1 0, 3 2 0 -tn^n^^ 

M®7L3 1 1> 3 2 l^^/^M^^nTl^-So MMfLS 1 
1. 3 2 111. yD-y2 0 O&JfALT^^Jtr^fc* 

1 Q(D±mi)^^^m-r^-:&^ ^0-^2 0 00s 

Ma5 2 1 0f)^^m^3 2 ocoT®7&^e>?5tB'r'5J;pJc. 
«al?L3 11. 3 2 1 Jcyp-y2 0 0:;!^«Jf A^n. a 
^«Bg3 4 0T^lt«3 1 0 tZfti—Zf2 0 0 <h<7Dra:d^ 

[0 0 2 4] fctdl.. VD-y2 0 ocoa^gBtt. 

5 0 oo^ai*r^»aa5 0 i icjf A^n^gs^j^iiJ^t^ 
a$«@^«ag3 4 o(o±ffiA^e>?^ai-r^o 20 

[0 0 2 5] ±)a>bfccfc5Jr:?^a-y2 0 0O« 

togB2 1 0 ti> mmns 2 1 ^^rbx^tit^s 2 qcot 

mf)^^^l^^nxi^^o »3l7L3 2 1 7^0-^2 0 0 

0 0Oi*tt<E:K±-r^«?:i:fetc:, }*Ma52 1 
O^ffiS/t^y H8 1 WZ^W^^t ^^o\Z.im-'Ji^O^ 
$»J ^ L T ^ i6 T S> ^ o 

[0 0 2 6] STSKWS 3 Ott3^1t«3 1 0> 3 2 0PpT 

SttfB^Pp1^i3^}^1S3 1 0, 3 2 0<i:. STa5«3 3 0 . 
i:, *®?L3 11, 3 2 1 tCjf A$n;tyn-">^2 0 0 
i:. H^«*Ji3 4 0 ihTt5JS^ife{cHS*nTV:iS„ 
[0 0 2 7] »«5 0 Ott. MfBgE^/t5^->5 1 1;^^* 
?^^^nTi^^fiii. yp-y2 0 OOS^SBjJ^WASn 
-SKiiasOl^, S«5 0 0O@^5fe<i:&SH^^l 
0 0 0 (0^L/j:ViT'Xh:3>tf^-^cO5tifflfflfJlcStt 
^tlTV^^S. ) 7 0 0 liL^v h 7 0 1 (h^^b 

T@^t"^;^ca6coaa?L5 2 1 (hT&^lfllgSnTViSo M 
31?L5 0 1 IcJf A^nfcyn-::^2 0 OOSiggPtt. ^7 40 
1 0*^bTSB^/t^^->5 1 llCtf^^n 

[0 0 2 8] C(DJ:5tC«^$nfcyD-y;^7-K 1 0 

[0 0 2 9] ^-r, ^SS^tyDLCK2 0 57&^J^fiK$ 

ct5tcsi/iT»MgB2 1 0 ^j&j&Lrzm. mixmm^ 

2 5 0 ^J&f&r^o ^mji^^t:tfyh-rk>t. tllfBy 50 
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[0 0 3 0] :i©:/'D->'s, 3SJt^g3 2 0t, ^T^fB 
3W3 3 0IC@i£bfc^it«3 1 0 tratC-t«;/ ht--5. ^ 

j^s 3 2 0 <&MTg6« 3 3 0 tca^fs. Mse^^p-:^ 

J^«3 1 0lC*fbT@^«Bg3 4 0TH;£-r^. z.n\z 
[0 0 3 1] mfR-:fu--:f:i-yh^7.n'yi'^J 

--y<Dmm^2 1 o<75'>i^t< tfejfe^gC2 1 nzm^-r 

•5. 3?J^#:3 0 OtC^SS:-t$JDLCI^*iJ^fig 

iJ>i^^BtcAnSHfI»C, 3^j^^^3 0 OIC»f^>'^';UA 

7-^;UA«. '>;i< t'fc3^i$«3 2 0©T®i:@3g«*l» 

«f-r-5<, ^)^5^5^Jt^*3 0 ocD«B^^«HfitBiSS^7 

[0 0 3 2] fJSiiB^7-<';i'A*Bi!iofcttlS<Ofltrffi7'D 
[0 0 3 31 tJ.^, ffliHDLCM4^<^HfIt3^S©^*» 

x\ iaa%e^±^s<&^*iirs<^*w*L.t.i©T* 
M« bJc < t D L ciK<^>sam*^<SM^ns<?D-c. 

5 0aS%K.^T<i:-r-5CO*^Jf 

[0 0 3 4] Sfc, tf(l2^JS«. ^>iyx^>. t'jy 

A, 5'>^JU. ^^>. V>^f>. 

hCT(D±iZ^r)m-f<itl^^m^—i^y hCD»:*« 
[0 0 3 5] X/1yi7iJ >/;fgBSr^fia$-frSt. WIS 



^ ( 5 ) 

aanKD^'-y-;/ Mi^*#^ajb« EKj^-a-^-nTVi 

[0 0 3 6] mfB^R*^tJDLCm(DiP*-^ft«> 
0. 00lMmU^±0. 5 ymiy.Ti-r -StJf^UVi. 
0. 0 0 1 Mm*^T-tt. SftlCj;oT^SS:^trDL 

caw3a«d<»^nfj:<!^to^rv»*^^TS-5. o. 5 

M m S: S ;^ S <i: Sd IHM W :'3 *i li :*c L T P - 
[0 0 3 7] X/t«;/^"J >i^*^i^7Lfce), 7./t>y5"J 

gB2 1 0(^'>;^C< i:fc$feSgB2 1 1 ICJBfiK^nTV^S. 
iP*., ^S<&-^tfDLCIK2 0 5*i}gfi£$nfc*%l^© 

^ig®j^^tc^S7'n-:r2 OQ^^r^zfu-zf^.- 
•> M 0 0 d«^fiKT-S. e:«:/p— h i o o 
aigsootcH^b, y^n-:/2 0 OODSSgBiie*/-? 

— >5 1 1 iKDfii^^-CV—^ 1 O&^/M-TJcftg^-r 
•5 t:7'a-r^*— H 1 0 ifi^^-r^o 

[0 0 3 8] C10J;5lcbT8Sjt^m7'n-:/;^-K 30 

[0 0 3 9] §3ifi^©;^/t>>:$"j>i?'©^#ti. 

f27;P=f>:tfX®dit««3 Om l/^i-tb, X/'V;/iS'iJ 
>^^0DSS^«2~8 P aiUit. mie^SiUT 

[0 0 4 0] ;^£*3, tfIIBSeT'DLC)K^Sr:tf7 7.S« 

SDLCi^©ffitn®«2 5 1 . 6 Q • m. ^yifX'ry 
^12. 5ft»%-^t;DLCa<75Ji;tn{ittt3 4. IIQ 
• m. ^U"7'7^>i& 1 2. 5aa%^tfDLCM<^Jg:ta 

[0 0 4 1] h^fl^ibTtt. ^'P-A'-tLT* 
ratBSA<?3SSjtBS5E-r«)yp-A'- J - 1 5 0 Sffiffi 
:7'D-:/:^3- KtbT*SttlSA©Sijil55Ers-/ 50 
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D-y*-h*vcp^ IS (fcr>ss:2 0tr» Sr^e^ 
bfc. ifc. &tf> (S-:/p-:/) ciffibfcfitfit«3 0 

mA-e$>So :<!— A*- H^'f ySti7 0 MmfCbT, & 
h!>0^ffi€:2 Si^'^Atbfc, S^JfeW^ p-T'"©* 
^, SflS3 2 0 t:><DF»3<D5 t:>S:fiefflbT5=-:^ hbfc. 

> © ['g CO 6 tr > ^ffl b X h b fco 
[0 0 4 2] t^jfeCDT'P— H4 
(A) lc^^n-5J:'5fC, 1 0 OlHlOSMlHllfeT-SElCgE 

fi4ffitn:©ji3Effl (-K69C3 QEtT) ©teH^S^TV^ 

€®x;^htt» c:nEt±roA*5'y=^rSrfia^bT'fe^tfc3S: 
[0 0 4 3] — :^^>S: 1 2. 5ma%-g-trD 
04 (B) ir^$n-5J;5t'. SfiilillSdis 

[0 0 4 4] :^%f^<Dmm<ommiz%?>-:fu-zf 

Milf^ibS?:©fcC9Tr$.-S)ibTUiBJbfc. 
p-yic^S^-^trDLCK^fl^figbfc^^. 7. 
i7 7 :/coj&i:e^i^c^^saf^«jiC:/p->'*- h*T-?a^ 
7.;?7::^Oie€S«IS:^p-^ 

[0 0 4 5] *%Bj©ms©^^(c#-5:/p-::^fr*5V^ 
T«. ^'>i^x5=->^*^e>?S:i>:7'p-:^tc^^*-^trD 
LCMS'j^*Kbfc*«. •te<o^S*^?)3tcS7^P— 

Sr-g-tf D L C M S J^fiK b T J: ^ 
[0 0 4 6] *^B^cD5i|i£©}^Mic^-5::^P-:/:*-H 

U >ySB<C*3</^T«, 2-:3J&!.J:i®^S<£^tt^e:<i:*^ 

[0 0 4 7] :^mm<7)^m<r>mm\zw^^-fu-yti-\^ 
«) fe^cVD ab^iSlif) te^¥TSSiibT'bJ;v». 

[0 0 4 8] 

X5^>*^e.fe-5^p->^f'*3i/iT, 9tmA<r)^m^<r)'p 

[0 0 4 9] J;oT, *fgBJ<Df»*^llC«S^P--/ 



( 6 ) 



[0 0 5 0] *^B^cDffi*iS2 (C'^5):/D-ya, 
OJP^^^feli, 0. 00lAtmt;±0. SAtmKATfr 
[0 0 5 1] ±oT, *^BJCDff*^2IC^^^O-:/ 

[0 0 5 2] 2^^?«©iil*]«3ir^s:^p-::^tt. ai« lO 

2l2«c6:7'a-:/ic;feUT. mtZDLcm^ 

[0 0 5 3] J:.oT, *!^IBOM««3C»syn-:/ 
[0 0 5 4] *5!W©»*«4tr^syD-:/tt, 

JSl, 2*fcl*3fe«<D:/P->^lC*3tiT, MgE^S 

[0 0 5 5] ±oT, *fS?«©«*«4{c^*yn-:/ 
Putins t>©*^fflT€rs. L3tA^-3T> mm.k.'S'WSt 

[0 0 5 6] *f6l«WIS*« 5 XZ^^-fu-ftl-Y 
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[0 0 5 7] J:oT. *fgH^<7)!f*3S5tC'^2.^0-y 
[@S(^ffi!#^l$i^] 

[HI] *f8WW*lig©J^SiC«RS:/a-::^*-Hi:^ 
[02] *%HJ(7?IIJS«)J^IStC^-57'o— :r<i:-^«?^H 

[03] ^^m<Dmm<Dj^m\zw^^-fu-':/ti-\^<Dm 
[04] *^?acolliS©jeffit^s:7'D— :/$rffl(/ifcr7' 

feoT. mm (A) «i*e*ro:/D-:/SrfflLi^t:7'o-y 
;*j-K«ig^cDi/5:7, 1^0 (B) \t:fa~-yi}i:^^B^ 
o:)mm<ommtzUi>:fu—-:/t:m^^ff:fa—y^ti— H<^ 

10 yD-:/;*3-K 
10 0 •yu—zf:i=.'y h 

2 0 0 yp-:/ 

3 0 0 3^j#ft: 
5 0 0 «S 
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[0 3] 



AD 




en aio 
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m4] 



r50Q 



^311 310 



-340 



-200 



3Z1 
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500 1000 1500 2000 2500 3000 
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^mm&^i\fm-Simm2TE ssis^ s ^mmm.m^m^mmzTs 5#i3^ b 

— 2G003 AA07 ABOl AG03 AG 12 

2G0n AA02 AA16 AB06 ACU AF07 
4M106 AAOl ADOl BAOl CA15 CA56 
DDIO DDIS DD30 DJ32 



